The Salt Range is one of the classical regions for the study of Permian-Triassic marine sections. Ammonites are especially well studied and provide an excellent stratigraphic framework (e.g., Waagen 1895; Brühwiler et al. , 2011 Brühwiler et al. , 2012 . The present study is the first systematic description of gastropods from the Early Triassic (Smithian/Spathian) of this area. Early Triassic gastropods from the Salt Range were mentioned or illustrated by various authors (e.g., Griesbach 1891 , Waagen 1895 , Bittner 1899 , Schindewolf 1953 , Kummel & Teichert 1970 ) but were never studied in detail. The taxa were usually treated in open nomenclature and only mentioned in the text but rarely illustrated. The present gastropod collection comprises five species, indicating that regional gastropod diversity was relatively low. However, given the low total number of described Early Triassic gastropod species, the documentation of these taxa is an important step towards a better understanding of the effects of the end-Permian mass extinction and subsequent Early Triassic global changes on the recovery of Gastropoda and benthic communities. Moreover, the present material is relatively well preserved, which is unusual for Early Triassic gastropods. The good preservation facilitates a reliable taxonomy, which is crucial for understanding gastropod evolution at the Palaeozoic-Mesozoic transition.
Geological setting
The Salt Range provides a highly fossiliferous record of marine sediments spanning the Palaeozoic-Mesozoic transition, making this area a key locality for Permotriassic biostratigraphy and the study of the end-Permian mass extinction. A lithostratigraphic subdivision of the Early Triassic part of these sediments (Mianwali Formation; Kummel & Teichert 1966) was proposed by Waagen (1895) and has been confirmed as regionally robust by Guex (1978) . Accordingly, Lower Triassic sediments of the Salt Range can be subdivided in seven lithological units, which include in ascending order: the Kathwai Member, Lower Ceratite Limestone (LCL), Ceratite Marls (CM), Ceratite Sandstone (CS), Upper Ceratite Limestone (UCL) including the Bivalve Beds (BB), Niveaux Intermédiaires (NI) and Topmost Limestone (TL). Because of diachrony, the exact age of the boundaries of some of these units change laterally. Age assignments of the gastropod occurrences are thus discussed separately for each section.
The material herein described stems from two classical sections in the Salt Range (Fig. 1) . The first one is Nammal gorge, which is the type locality of the Nammalian stage of Guex (1978) , an interval that corresponds to the DienerianSmithian substages of the present stratigraphical nomenclature. The Lower Triassic part of the Nammal section encompass 118 meters of mixed calcareous-siliciclastic sediments of Griesbachian to Spathian age, which however, are notably condensed in the Griesbachian and include a hiatus near the base of the Spathian (Hermann et al. 2011 , Wasmer et al. 2012 . The Dienerian-Smithian boundary is located within the Ceratite Marls of this section (Hermann et al. 2011) , and the Smithian-Spathian boundary coincides approximately with the lower boundary of the Bivalve Beds (unpublished ammonoid and conodont data). Gastropods described herein are from the LCL, CM, CS, and BB, representing an interval spanning Dienerian to the middle Spathian times.
The section at Chhidru gorge is located ca 25 km south of Nammal gorge and exposes a Lower Triassic interval reaching from the Kathwai Member to the Bivalve Beds. In Chhidru, the thickness of this interval is slightly higher than in Nammal (90 m versus 72 m) and has the Griesbachian-Dienerian boundary bracketed between two successive ammonoid-rich limestone beds at the transition between LCL and CM (Hermann et al. 2011) . The gastropod material from this section stems exclusively from the CS, which is early Smithian in age.
Material
Gastropod samples from the Nammal section came from an interval encompassing the CM above the DienerianSmithian boundary, CS, and BB, corresponding to a Smithian-middle Spathian time interval. Samples from Chhidru are exclusively from the CS (early Smithian). Figure 2 shows the stratigraphic position of the samples.
Some of the gastropods studied herein are from the Palaeontological collection of the University of Tübingen. They lack detailed locality and stratigraphic information. The labels give the information "Upper Ceratite Beds, Bellerophon Bed, Mittialiwani near Chideru" which probably refers to the Mittiwali Member of the Mianwali Formation (see Kummel & Teichert 1970) . The small Coelostylina specimens reported herein come from a single small rock of grayish limestone which yields numerous tiny specimens of these gastropods. Description. -Shell globular, slightly longer than wide; no ornamentation; slit short and broad at a base of U-shaped sinus; selenizone weakly depressed; umbilicus absent.
Systematic palaeontology
Discussion. -Warthia hisakatsui was described by Murata (1981) based on Griesbachian material from the Guryul Ravine in Kashmir. The specimens illustrated by Murata (1981, pl. 12 , figs 1-3) are moderately well preserved and display general Warthia-like morphology. Murata (1981, p. 127) considers "long curved outer lip" as a distinctive character of his new species. We are not sure what Murata (1981) meant by this character though we think that the curved posteriorly lateral parts of the lip visible on Murata's (1981) pl. 12, fig. 2a are probably what he intended to be the diagnostic character. Having not examined the actual type material housed at the Geological Survey of India in Calcutta, we are not convinced whether this is a character of significance or diagenetic distortion. All in all we could not confirm this character in any of the specimens we examined from Pakistan and we could not also observe it in all the other specimens of W. hisakatsui illustrated by Murata (1981) . Another Triassic species of Warthia has been described by Kaim (2009) (1895) and Schindewolf (1953) , both from Salt Range, are most likely conspecific with the material studied herein, because they were collected from the same geographic region and the same lithostratigraphic unit (Ceratite Sandstone). Neither Waagen (1895) nor Schindewolf (1953) , however, described or illustrated their specimens. Both of them identified these specimens as Stachella, an allegedly asymmetric genus of bellerophontids. Yochelson & Hongfu (1985) addressed the problem of Stachella stating in conclusion that the specimens identified as Stachella are most likely diagenetically distorted and poorly preserved representatives of Warthia. We failed to locate any bellerophontids in the Schindewolf's (1953) collection housed at the University of Tübingen and consider them as lost.
Warthia vaceki (Bittner, 1899) from Europe is clearly different from any of the Asiatic species due to the presence of a pseudoumbilicus (Kaim & Nützel 2011) . Warthia borealis (Spath, 1930 ) is a poorly illustrated species and therefore it is difficult to assess whether it is senior synonym for W. hisakatsui or W. zakharovi (Kaim & Nützel 2011 Material. -Two specimens (PIMUZ SR 01 and 02) from sample Nam 32 (Nammal, upper part of Ceratite Limestone, Glyptophiceras sinuatus Beds, latest Smithian) and thirteen specimens (PIMUZ SR 03-15) from samples Bv 6 (Nammal, Bivalve Beds, Early Spathian). All specimens from Salt Range Pakistan, Early Triassic. Description. -Shell globose with rounded whorls embracing most of preceding whorls; suture weakly incised; apex slightly flattened; growth lines prosocline. Aperture and juvenile whorls are not preserved in the accessible specimens. Some shells display colour pattern expressed by rusty spots distributed over the entire shell surface though not entirely preserved in all specimens at hand.
Discussion. -The shells of naticopsid neritimorphs are simple in morphology and display relatively few taxonomically important characters. The naticopsid from Pakistan does not have the protoconch and aperture preserved and therefore we decided to leave it in open nomenclature. It resembles the Carboniferous type species of Naticopsis (see Knight 1941) in the low-spired general shape with a slightly elevated spire, the simple growth lines and in having a smooth shell (see also Nützel et al. 2007) . Among the Late Triassic Neritimorpha, genera such as Dicosmos or Neritaria are similar (e.g., Bandel 2007 ) and additional information is needed for a safe taxonomic assignment of the present species (aperture, inner whorls resorbed or not, larval shell etc.). The present material resembles Naticopsis sp. described by Kaim et al. (2010) from the Griesbachian of South China. It also resembles Naticopsis utahensis Batten & Stokes, 1986 from the Lower Triassic (Smithian) Sindbad Limestone (Utah, USA) but has a somewhat flatter spire. The present material may also be attributed to Abrekopsis depressispirus (Batten & Stokes, 1986) known from Sinbad Limestone (Batten & Stokes 1986 ) and Primorye (Kaim 2009 ). However, without juvenile whorls preserved this supposition cannot be substantiated. The colour pattern revealed by shells Naticopsis sp. from Pakistan is a common pattern known from some Triassic, e.g. Fedaiella neritacea (Münster, 1841) , and other, e.g., Devonian Paffrathopsis harpula (Sowerby, 1827) neritimorphs and even Recent naticids (for review see Tichy 1980 (Fig. 6C, I ). Outer lip not preserved. Inner lip Bulletin of Geosciences Vol. 88, 3, 2013 not thickened in the parietal part, slightly bulged in the abapical portion of the columellar part forming small but deep pseudumbilicus. Regrettably this part seems to be slightly distorted on both available specimens and the imperfect preservation precludes further observations.
Remarks. -Strobeus batteni differs from S. pakistanensis (see below) in having an even rate of the shell expansion. The last whorl covers aproximately 71% of the entire height in S. pakistanesis while only 65% in S. batteni. Moreover, the whorls of S. batteni are less convex and the suture is less incised. It seems also that S. pakistanensis lacks the anterior notch which is present in S. batteni. The difference between S. batteni and S. shigetai Kaim, 2009 from Early Triassic of Primorye (Kaim 2009 ) remains uncertain as the latter is based on juvenile specimens, however, a new unpublished adult specimen from early Smithian Tri Kamnia Cape locality (Primorye) suggest that the gross morphology of S. shigetai is more similar to the one of S. pakistanensis. S. batteni differs from Strobeus paludinaeformis (Hall, 1858) from Carboniferous of Iowa (Hall 1858) in being less elongated and having smaller number of whorls. Batten & Stokes (1985) classified the Strobeus shells from Upper Smithian Sinbad Formation in Utah, USA as Strobeus cf. paludinaeformis (Hall, 1858) , stating that the species seems to be quite morphologically diverse. We include tentatively this form to our S. batteni pending further investigations of the form from the Sinbad Formation. Strobeus batteni is a typical representative of the family Soleniscidae and the genus Strobeus which is diverse in the Late Palaeozoic (e.g., Knight 1941 , Harper 1981 , Nützel et al. 2000 , Kues & Batten 2002 . It shares the globular fusiform shape, the smooth shell and the siphonal fold with the Early Carboniferous type species from Belgium (Knight 1941) and with other Palaeozoic species species assigned to this genus. Soleniscus is generally similar but more slender.
Occurrences. -Apart from Salt Range this species seems to be present in Sinbad Formation (Smithian) of Utah (Batten & Stokes 1986 and we suppose that the poorly preserved Strobeus from Griesbachian of Oman (Wheeley & Twitchett 2005) may also belong here. Figure 6A, Etymology. -After Pakistan, the country of origin. Description. -First whorl corroded. Remaining protoconch whorls and juvenile whorls smooth. Transition from protoconch to teleoconch unknown. First three to four whorls blunt, low-spired with much larger apical angle than subsequent whorls. Shell moderately high-spired with 6 whorls preserved in the largest specimen (holotype). Sutures moderately impressed, flanks evenly convex with no shoulder or ramp. Adult/adolescent whorls with increasing expansion rate. No clear demarcation between lateral flank and the base. Shell surface smooth. Growth lines not discernible. Outer lip seems to be opistocyrt in one of the paratypes (GPIT/GA/05035) though it might be preservational feature. Inner lip not thickened and complete without additional elaborations.
Strobeus pakistanensis sp. nov.
Remarks. -S. pakistanensis differs from S. shigetai Kaim, 2009 from Early Triassic of Primorye (Kaim 2009 ) in much lower height/width ratio of the juvenile shell (1.16) which in S. shigetai is 1.42. Moreover, S. shigetai is ornamented with faint axial lirae and its suture is covered by thin layer of the following whorl; both features absent in S. pakistanensis. S. pakistanensis differs from S. batteni in having a continuous peristome (no anterior notch), increasing expansion rate and much more convex whorls. According to its egg-shape and the smooth whorls, Strobeus pakistanensis is a typical soleniscid and can be attributed to Strobeus as defined by Harper (1981) and Nützel et al. (2000) although a columellar fold seems to be absent. However, Harper (1981) noted that a fold is only variably developed in Strobeus. The protoconch of Strobeus pakistanensis is smooth as is also the case in Late Palaeozoic Soleniscidae (Nützel et al. 2000 , Nützel & Pan 2005 .
Occurrence. -S. pakistanensis is known so far exclusively from the early Smithian of Salt Range.
Superfamily Zygopleuroidea Wenz, 1938 Family Coelostylinidae Cossmann, 1909 Genus Coelostylina Kittl, 1894
Type species. -Melania conica Münster, 1841 from Carnian (Upper Triassic) St. Cassian Formation of northern Italy.
Coelostylina sp. Figure 7 Material. -Numerous juvenile specimens in a single rock sample (Fig. 7E ). Several extracted specimens (GPIT/GA/05038-05043) consist of protoconch and half of the teleoconch whorl. 
Discussion and conclusions
The present Early Triassic gastropods of the Salt Range seem to represent genera which are Palaeozoic survivors or holdovers. The bellerophontoid Warthia is known form the Late Paleozoic and the Early Triassic. The Early Triassic occurrences of this genus were summarized by Kaim & Nützel (2011) . Generally, Bellerophontoidea cross the Paleozoic-Mesozoic boundary with several genera (see Kaim & Nützel 2011) . In the Early Triassic, they are globally distributed and locally abundant but became extinct during the Smithian (Kaim & Nützel 2011) as part of a larger Smithian extinction event (Romano et al. 2012) .
There are no credible records of Bellerophontoidea from the Spathian or later (Kaim & Nützel 2011) . The dubious Anisian record of Dicellonema dicellonemata Yü & Wang in Yü (1975) from Tulong (Nyalam County, Tibet) is considered as unlikely by Kaim & Nützel (2011) . This species is from the middle part of the Tulong Formation that according to Yü (1975) belongs to the Anisian (Middle Triassic).
However, Garzanti et al. (1998) noted that Middle Triassic deposits are restricted to the uppermost part at the type locality. Thus, the middle part including the occurrence of Dicellonema dicellonemata is probably Early TriassicSmithian or Spathian (see also Brühwiller et al. 2009 Brühwiller et al. , 2010 . All other well known Anisian gastropod faunas are clearly devoid of Bellerophontoidea, e.g., the Muschelkalk (e.g., Schmidt 1928 Schmidt , 1938 or from Quingyan (Guizhou, (Stiller 2001) although bellerophontoids are easily recognized by their bilateral symmetrical shape even if the preservation is poor. As mentioned, there is also no confirmed Spathian or younger record, so far.
The neritimorph Naticopis is extremely diverse in the Late Palaeozoic (e.g., Branson 1948 , Yochelson & Saunders 1967 , Nützel et al. 2007 , Nützel & Nakazawa 2012 . This genus or other similar genera are also abundant and widespread in the Triassic (e.g., Bandel 2007) including some Early Triassic species for instance in the Sinbad Limestone (Batten & Stokes 1986 , Nützel & Schulbert 2005 . However, smooth neritimorphs are difficult to identify. Only if the shape of the aperture, of early ontogenetic shell and the status of the inner whorls (resorbed/not resorbed) are known can a sound generic assignment be proposed; open nomenclature is commonly used if these characters are unknown (Kaim et al. 2010) . Thus, although smooth neritimorphs are common in Early Triassic gastropod faunas, the evolutionary pathways of Neritimorpha are difficult to trace across the Paleozoic/Mesozoic boundary. The colour preservation of the present neritimorph species is remarkable. The only other case of colour preservation in an Early Triassic gastropod we know of is that of Naticopsis arctica Spath, 1930 from Greenland. Generally, colour preservation is relatively frequent in Neritimorpha and is obviously facilitated by a thin outer calcitic layer that is typical for this group.
Soleniscidae are diverse and widespread in the Late Palaeozoic. The presence of Strobeus or Solenisus in the Early Triassic was reported by Batten & Stokes (1986) , , Wheeley & Twitchett (2005) and Kaim (2009) . So far no later Triassic or younger species has been assigned to Soleniscus or to the similar genus Strobeus. Possible phylogenetic relationships of Soleniscidae to younger smooth shelled caenogastropods are not well understood.
The smooth shelled caenogastropod genus Coelostylina is very diverse in the Triassic. Currently 48 Triassic species are assigned to Coelostylina, among them a few Early Triassic ones. There are also Permian representatives of this genus (e.g., Dietz 1911 , Hollingworth & Pettigrew 1988 . In addition, some species which have been assigned to the smooth-shelled genus Omphaloptycha resemble also Coelostylina. Omphaloptycha is highly diverse in the Triassic and several Permian species have been assigned to this genus (Batten 1985 , Nützel & Nakazawa 2012 . These commonly small, smooth caenogastropods display only a very low number of characters and therefore taxonomic assignments and evolutionary scenarios are problematic.
It is worth of note that none of the taxa in the newly collected material co-occur with each other in the Salt Range sections. The oldest is Strobeus batteni, which occurs in the Ceratite Marls and lowermost Ceratite Sandstone (early Smithian). Higher up, there are numerous occurrences of Warthia hisakatsui in the middle and upper parts of Ceratite Sandstone while Naticopsis? sp. is known from Vol. 88, 3, 2013 Upper Ceratite Limestone and Bivalve Beds (upper Smithian and lowermost Spathian, respectively). This pattern shows that bed-by-bed collecting of Early Triassic fossils is essential for understanding the dynamics of their recovery.
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